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1. Kparkas xapakTepucTHKA JUCHUILIUHBI (MOIYJIs1)

Pabouas mporpamma nucuuiuiMHbl (Moayisi) «OCHOBBI MaTeEMaTHMYECKOIO aHaluu3a u
auHeHoi anredpel. YacTh 2» cocraBiieHa B COOTBETCTBUU C (efiepaibHbIM TOCY1apCTBEHHBIM
00pa30oBaTeNbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHMs — OaKaJaBpuaT MO CHCIHATBLHOCTU
02.03.01 Marematnka ¥ KOMIIBIOTEpHBIE HaykH, Npoduiabr MaTemMaTHKa W HCKYCCTBEHHBIN
WHTEJUICKT, YTBEPKICHHBIM TMpHKa3oM MUHHUCTEPCTBAa HAyKM U BBICIIErO0 00pa3oBaHUs
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

N3yuenne mucuurmuabl (Moayiis) «OCHOBBI MaTEMaTHYECKOrO aHalv3a M JIMHEHHOMN
anreOpel. YacTh 2» SBISETCS OCHOBOW AJIi MHOTHX APYTUX MaTeMaTHUYeCKUX AUCUUIUIMH U
HAyYHBIX HAMPABJICHWM, BKIOUYash (U3UKY, SKOHOMHUKY U WH)XXCHEpPHbIC Hayku. JlucuurminHa
pa3BUBAET AHAJUTHYECKOE U KPUTHUYECKOE MBIIIJICHHE, YTO SIBJSETCS Ba)KHBIM HABBIKOM IS
pEIIeHUs CIOXKHBIX 33/1a4 B pa3IMIHBIX cepax.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hactosmas nucuurinaa (MOIysb) BKIIOYEHA Y4E€OHBIH IJIaH MO MPOrpaMMe MOATOTOBKH
OakanmaBpuata mo Hampasienuto 02.03.01 MaremaTnka ¥ KOMIIBIOTEpPHBIE HAayKH, HPOQHIH
Maremarnka n HCKyCCTBCHHI:Iﬁ HHTCIIJICKT M BXOJUT B O6$I3aTeJII>HYIO JacTh bitoka 1, KakK
JTUCIUILIMHA TI0 BBIOODY.

Hucnurnnuna (Moayis) n3ydaercs Ha 1 kypce Bo 2 cemectpe. JlocTymHa mocie yCrnemnHoro
OCBOCHHMSI JUCHUILTUHBI (MOIyssl) «OCHOBBI MaTeMaTHYECKOro aHajin3a U JMHEHHOU aireOphl.
Yactp 1»

Heab u3yyeHHs AMCHUILUIMHBI (MOAYJs): B (OPMHPOBAHWU TIIYOOKOTO MOHUMAHHUS
IPEJEeNIOB, HEMPEPHIBHOCTH, TPOU3BOIHBIX M HHTETPAJIOB, a TAKXKE MX IPUMEHEHUS B PA3IMUHBIX
00JacTsSIX HayKH U TEXHUKHU.

3agayun u3y4eHust JMCUUILIMHBI (MOAYJISA):

— (opMupoBaHre MOHMMAaHHWE TEPMUHOB, OCHOBHBIX TEOpPEM, CBSI3aHHBIX C
uccieoBaHueM (QYHKIMU Ha SKCTPEMYM U BBIITYKJIOCTh, IOCTPOEHUE IpaUKOB (PYHKIIUN U UX
AQHAJIN3 C TOMOIIBIO IPOU3BOJHOM;

— oOyueHHe HaBbIKAaM BBIYMCICHHMS TIpe/ieNa IOCIeI0BaTeIbHOCTH M (DYHKIHH,
uccieoBaHus (YHKIIMM Ha HENIPEPBIBHOCTD U U HEepeHINpyeMOCTb;

— IpHUMEHEHHE TPOU3BOAHBIX K HCCIEIOBAaHUI0 (DYHKIMI M TNOCTpoeHue rpadpuk
¢byHkuii, npumenenne Gopmyinsl Telnopa K HaX0XKIEHUIO MIPENIETIOB U APYToe.

B pesyabTare 0cBOeHUsI AUCHHUILIMHBI (MOayJ1s1) B 1 cemecTpe 00y4alOmmiicsi 10JKEeH:

3Hamy:

— OCHOBHbBIE IOHATHA aHAIN3a (PYHKIMN MHOTHX IIEPEMEHHBIX: ONpEIEIeHHs U CBOICTBA
npezena, HempepbIBHOCTH, TU(PPepeHIIUPYEMOCTH B TPOCTpaHCTBE R n.

— OCHOBBI MAaTPUYHOI'O MCYMCIEHHS: OCHOBHBIE OINEpallMM HAJ MaTpHULIaMH, CBOMICTBa
ornpeaenuTeNnel, METOIbl HaX0XACHUS paHra U 00paTHON MaTPHIIbL.

— MeToAbl MCCIeIoBaHUs (PYHKUMN Ha SKCTPEMYyM: aJrOPUTMbl HAXOXKICHHS YaCTHBIX
IPOM3BOJIHBIX, TPAMEHTa, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBHUSA 0€3yCIOBHOTO SKCTPEMYyMa,
METOJ1 MHOXKHUTeNeH Jlarpanka sl yCIOBHON ONITUMU3ALINN.

— TEOPETUYECKUE OCHOBBI HHTETPAJILHOTO UCYUCIIEHUS: ONIPEIETICHUsI, CBOMCTBA U CMBICT
OTIpeIeNIEHHOT0, HEONPEAEICHHOTO U KPAaTHOTO UHTETPAJIOB (JIBOMHBIX, TPOMHBIX).

— MaTeMaTU4eCKHUH anmapar Jyisl 3aMEHbI IEPEMEHHBIX : TEOPUIO U IPUMEHEHNE MATPULIbI
S1xoOu /17151 BBIYMCIIEHUS KPATHBIX HHTETPAJIOB;

ymembo:

— BBINOJNHATH Au¢depeHlnaabHble ONepali: HaXOJUTh YacTHbIE MPOU3BOJHBIE,
I'PaJMEHT, IPOU3BOIHYIO 110 HAIIPABICHUIO U PUMEHATh UX JJIsl IPUOIIMKEHHBIX BHIUMCIICHUM.
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— paborats ¢ marpunamMu U CJIAY: BBINOJHATH OINEpallMM C MaTPULIAMH, pEIIATh
CHCTEMBI JIMHEHHBIX YpaBHEHHI MeTofaMu ['aycca 1 ¢ TOMOIIbI0 0OpaTHOW MaTPHIIBL.

— wucciefoBaTh (YHKIMM Ha O€3YCIIOBHBIH W YCIOBHBIH HSKCTPEMYyM: NPUMEHSTH
U3y4YEHHbIE AJITOPUTMBI /111 HAXOXKIEHUS SKCTPEMYMOB (YHKIIMHA MHOTHX I1€PEMEHHBIX.

— BBIYUCJIATH MHTErpajbl: HAaXOOUTh HEOIPEIEICHHBIE, OIPEICICHHBIE M KpaTHbBIE
WHTErPAJIbI B ICKAPTOBBIX KOOPAUHATAX.

— IPUMEHATH MHTErpajbl K IPUKIAIHBIM 3aJadaM: MCIOJIb30BaTh HHTEIPAIBHOE
MCUUCJIEHUE JJIs1 BBIYMCIEHUS IUIONaeH, 00bEMOB, MACChl, CTATUYECKMX MOMEHTOB M JIPYI'MX
reOMETPUYECKUX U (PU3UUECKUX BEITHUUH;

enaoemy:

— MAaTeMaTU4YeCKUM alaparoM JJjs aHajdu3a MHOIONapaMEeTPUYECKUMX MOJEICH:
UCTIONIBb30BaTh NU(depeHnaibHoe UCUUCIeHrne (DYHKIM MHOTHX MEPEMEHHBIX ISl aHAINW3a U
ONKCaHUsI MOJIENIEH, 3aBUCSIIUX OT HECKOJIBKUX (haKTOPOB.

— MAaTpUYHbIM HCYMCICHHUEM KaK MHCTPYMEHTOM: IIPUMEHATh METOABl MAaTPUYHOIO
aHanm3a s paboThI ¢ TMHEHHBIMU NMPEOOPA30BaHUSAMH U CUCTEMAaMHU YPaBHEHUH.

— HaBBIKAMM PELICHMS ONTUMU3ALMOHHBIX 33/1a4: BJIAJETh METOAUKOMN PEIIEHUS TUITOBBIX
3a/1a4 0€3yCIOBHOW M YCIOBHOW ONTHUMH3ALMH, BO3HUKAIOIIUX B 3KOHOMHKE, MEHEI)KMEHTE U
TEXHUYECKHUX HAyKax.

— METOAMKOM BBIYMCICHUS KpPAaTHBIX MHTErPAJIOB: YBEPEHHO IPUMEHATH TEXHUKY
WHTEIPUPOBAHUS JUUISl BBIYUCIICHUS IBOMHBIX U TPOWHBIX UHTETPAJIOB.

— KOMIUIEKCHBIM ITOAXOJ0M K PELICHUIO NPUKIIAIHBIX 33/1a4: UHTETPUPOBATh 3HAHUS U3
Tu(pepeHnaIbHOro, HHTErpaabHOr0 ¥ MaTPUYHOTO UCUMCIICHUS AJIS PEIIEHUs MPaKTHYECKUX
npooiieM.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA .

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
OIIK-1. Crioco0eH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICIIINU U
HCIIOJTB30BaTh TEOpUH B 00JIaCTH
(dbyHIaMeHTaTbHBIC 3HAHUS B MaTeMaTHYEeCKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIHIUINH, METOJIbI U
aHaN3a, KOMIUIEKCHOTO H MTOIXOJIBI, ICTIONIb3YEMBIC B
(yHKIIMOHAIEHOTO aHAJH3a Pa3sIUIHBIX 001aCTIX
anreOpbl, aHATUTUICCKOHN MaTEeMaTHKH
reoMeTpud, mupHepeHInaATbHON OIIK-1.2. YMeeT mpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METObI IS
I QepeHInaTBHBIX yPaBHEHUH, pelnIeHus mpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3a7a4
MaTeMaTHYECKOH JIOTUKH, TEOPUH OIIK-1.3. MMeeT npakTH4ECKUH OIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTHCTUKH U CITy4aliHBIX MaTEeMaTHYECKUX MOJICIICH B
MIPOIIECCOB, YACICHHBIX METOIOB, npodecCHOHATBLHOM
TEOPETHIECKOI MEXaHHUKH B JIeSATEIIbHOCTH
npoheCcCUOHATBHON
JICSATEIIbHOCTH
OIIK-4. Crioco0€eH HaxOauTh, OIIK-4.1. 3HaeT 0a30BbIE OCHOBBI
aHAIM3UPOBATh, PEATN30BHIBATH COBPEMEHHOTO MaTEMAaTHYECKOTO
MPOrPaMMHO U UCIIOJIb30BaTh Ha anmapara, CBI3aHHOTO C
MPAKTHKE MaTeMaTHIECKUE MPOEKTHPOBAaHUEM, Pa3pa0OTKOMH,
AITOPUTMBI, B TOM YHUCIIE C peam3anyeii 1 OIeHKOW KadecTBa
MIPUMEHEHUEM COBPEMEHHBIX MPOrPaMMHBIX MPOIYKTOB U
BBIYHCITUTEIBHBIX CUCTEM MPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSIX
YeJIOBEYECKOH JIeATeIbHOCTH.
OI1K-4.2. YMeeT ucmosibp30BaTh 3TOT
MaTEeMaTUYECKHUHN ammapar B
npohecCuoHaTBHON
JIeSITeJIbHOCTH.
OIIK-4.3. NmeeT npakTH4ECKUN OTIBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTHYEeCKOTO arnmapara,
CBSI3aHHOT'O C ITPOSKTUPOBAHUEM,
pa3paboTKOM, peann3arueii u
OIICHKOW Ka4eCcTBa MPOTPaMMHBIX
MPOJYKTOB M MPOrPAMMHBIX
KOMILIEKCOB B Pa3JINYHbBIX
00mnacTsx 4enoBeYecKon
JIeSITEIIEHOCTH.
IK-1. Criocoben popmynrpoBath [K-1.1. 3HaeT METOBI M MTOAXOIBI K

3a7a9M ¢ MaTeMaTH4IeCKOM
TOYHOCTBIO, 00OCHOBELIBATH
YTBEPKAECHUSA CTPOIo U
aHaJII/I3I/Ip0BaTB HOJIyT-IeHHI)Ie
pe3yabTaThl B 00JIaCTH

(hOopMyJIUPOBAHUIO 3371a4, a TAKIKE
OCHOBHBIC MTPUHIIHITBI
MaATEMATHYCCKOI'O
JIOKa3aTeIbCTBA M aHaJIM3a
pe3yIIbTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n Ounas ghopma
HARMEHOBRENE KonrakTHas padoTa TKY .
pa3aena TMCUUIIIMHBI (Tekyumi
Jlexkmun | CeMuHApPBI
(Monyist) K CamocTosiTean KOHTPOJIb
(npaxkTHyec OHTPOJIb Hast pabora ycnenaemocrH)
KHe
3aHSATHA)
2 cemecmp
1 MHoromepHbIii aHaTU3: 22 48 Jomainee 3aganue
(hyHKITUY B [Ipoext
npoctpaHcTse R*n [ToaroToBka k
CEMHHApY
2 MartpuuHblii aHanu3 24 50 Jomainee 3aganue
KonTponbsHas
pabota
IToaroroBka k
CEMHHApY
3 VYcnoBHas u 22 48 JloMaliHee 3aaHne
Oe3ycioBHas KonTponphas
ONTUMU3AITHS. pabota
OYHKIUU MHOTUX IToaroroBka k
MIEPEeMEHHBIX ceMuHapy
4 WnTterpaner. 22 48 JomaiHee 3aganne
IIpumenenue IIpoext
HWHTErpajioB Konrect
IK3amen 6
Hmozo 3a 2 cemecmp: 60 120 6 194
O6vem oucyuniunst (Mo0y/s) 380
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooyns) 10
(6 3au. eo.)
4. CopepxxaHue IMCUMILTHHBI (MO1YJIs1)
Nen/m | HammeHoBaHue pazgesia ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
2 cemecmp
1 MHOTOMepHBIN aHAIIN3: DYHKIHA HECKOJIBKHUX TIEpEMEHHBIX. | paduK pyHKIIMY HECKOIBKOUX
(YHKIIMH B IPOCTPAHCTBE | MEPEMEHHBIX. JIMHUH ypoBHS. DKCTPEMYMBI PYHKIINH HECKOIBKUX
R™n nepeMeHHBbIX. I'paayieHT. Y CiloBHAs ONTUMU3ALINS
2 MaTpu4HbIil aHAIN3 Marpunst. [IpousBoanas matpuisl. JIuneliHble nmpeodpa3oBanue u Anredpa
Matpull. Jlunetnas HezaBucumocTts U Meton ['pama-IlImunra.
TpaHCIOHMPOBAHKE MATPHIL, KBAJIPATUIHBIE OPMEI
3 VYcnoBHas u OezyciioBHasi | CoOCTBEeHHBIE 3HAUEHHUS M COOCTBEHHBIE BeKTopa. CrieKTpaibHas TeopeMa,
onrumuzanus. OyHKIUU kBajgparuyHas popma. ['eccran, KBapaTHYHOE MPUOIIIKEHHUE.
MHOTHX NEPEMEHHBIX JocTaTouHoe yciioBue 3KCTpeMyMa (YHKLIMH HECKOIBKHX MEPEMEHHBIX.
4 Nurerpainel. Ilpumenenne | HeomnpeneneHHbI HHTErpal; METOABI MHTETPUPOBAHMUS.

WHTETPaioB

Metoas! uaTerprpoBanus. OnpeneneHHbIi HTerpat.
OnpeneneHHplid HHTErpall; TEOMETPUUEKHUN CMBICI ONPEAEIEHHOTO
VHTErpaa.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcuTter  pacrnonaraeT  MOJHBIM ~ HAOOpOM  JIMIIEH3MOHHOIO U CBOOOJHO
pacrnpocTpaHsieMOro MpPOrpaMMHOr0 oOecredeHus, BKIIoYasi MPOAYKThl OTEYECTBEHHOI'O
IIPOU3BO/ICTBA.

Kaxxaplii cTyneHT B TedeHHe BCero mnepuoaa OOy4YeHHs IOJIy4YaeT HWHIAWBHIYaJbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEeIbHOM Cpefie YHUBEPCUTETAa. OTHU CHUCTEMBI MPEAOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KAaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U 3a €ro MPEeIeIaMHU.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHnognas numepamypa:

1. Unwun, B. A. Maremarudeckuii ananu3 B 2 4. Yactp 1 B 2 kH. Kaura 1 : yueOHUK 115t
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 324 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-07067-
5. — Teker : snextponnsiii // OOpaszoBarenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562115.

2. Unbun, B. A. Martemarnueckuii ananu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yueOHUK 15
By30B / B. A. Wnbun, B. A. Canopanunii, b. X. CennoB. — 4-¢ u3., nepepad. u gon. — MockBa
: UsparensctBo KOpaiit, 2025. — 315 c. — (Briciee o6pa3oBanue). — ISBN 978-5-534-07069-
9. — Teker : anektponnsnii // OOpaszoBatenbHas 1uiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562116.

3. Maremarnueckuii ananu3. COOpHHMK 3aJaHuUi : y4eOHHMK JJs BY30B / MMOA OOmIei
penakmueii E. I'. [lmotHUKOBOK. — 2-¢ m31., ucp. u gon. — Mocksa : U3marensctBo FOpaiiT,
2025. — 206 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-11516-1. — Tekcr
anekTpoHHbld  //  OOpazoBatenpHass  miatdgopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/563920.

4. Hukutun, A. A. Matematnueckuii ananu3. COOpHUK 3aa4 : yueOHOe mocodue J1si By30B
/' A. A. Hukutun. — Mocksa : U3narensctBo FOpaiit, 2025. — 353 ¢. — (Briciiee o6pa3oBanue).
— ISBN 978-5-9916-8585-6. — TekcT : anexkTpoHHbI // O6pazoBaTenbHas miatgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/560413.

5. bypmucrtposa, E. b. Jluneiinas anreOpa : y4eOHMK M HpakTuUkyM Juist By3oB / E. b.
Bypmuctposa, C. I'. Jlo6anoB. — MockBa : U3narensctBo FOpaidt, 2025. — 421 c. — (Bsiciiee
obpazoBanmue). — ISBN 978-5-534-15839-7. — Texkct : amekTpoHHBIN // OOpa3zoBareibHAs
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/560017.

Jlonoanumensvhasn numepamypa:
1. Kankaesa, JI. C. Maremaruueckuii aHanmmu3: Teopus MpenenoB, muddepeHIranTsHoe

ucuncienue : yaeonuk mns By3oB / JI. C. KamkaeBa. — 2-e m3n., ucnp. u gomn. — MockBa :
WznatenbctBo FOpaiit, 2025. — 246 ¢. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-04898-8.
— Tekcr : onexktponHbiid // OOpa3zoBatenbhHas mnatdopma HOpait [caiit]. — URL:

https://urait.ru/bcode/563592.

2. HukwutuH, A. A. MaremaTHYecKUi aHATTN3. YTITyOJIeHHBIH KypC : YI€OHHUK U TIPAKTHKYM
i By30B / A. A. Hukutun, B. B. ®omuueB. — 2-e u3., ucnp. u gon. — Mocksa : M3garenscTBo
FOpaiit, 2025. — 456 ¢. — (Bsicmee obpa3oBanne). — ISBN 978-5-534-19274-2. — Texker :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/560461.

3. Manyrus, B. A. JIuneitnas anreOpa: mpakTUYECKHH Kypc 17151 9)KOHOMUCTOB : YUEOHHK U
NpakTUKyM AJis By30B / B. A. Manyrun, . A. Pomuna. — Mocksa : M3natensctBo FOpaiit, 2025.
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— 361 c. — (Bricmiee o6pazoBanne). — ISBN 978-5-534-19706-8. — TekcT : 31meKTpOHHBIH //
OopazoBarenbHas miargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/560578.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM  0a30i, COOTBETCTBYIOLIEH
JIEMCTBYIOIMM ITPOTUBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00eclieYnBaroLIei IpoBeIeHUE BCeX
BUJIOB JIUCLUMIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IOATOTOBKM, IPAKTUYECKOW M Hay4dHO-
UCCIIEI0BATEIbCKON PabOT 00yJaroIUXCsl, IPEAYCMOTPEHHBIX YUEOHBIM IIIIAHOM.

[Tomernienust, KOTOpPBIE MPEICTABIISAIOT CO00I yueOHbIE ayAUTOPUH IJIsl TPOBEACHUS 3aHATHHA
JEKIMOHHOTO THUIMA, 3aHATUH CEeMMHApCKOro (IpakTU4YeCKOro) THIIA, TPYHIOBBIX MU
MHAMBUAYaAJIbHBIX KOHCYJIbTALMN, TEKYIIIETO KOHTPOJISI U MIPOMEKYTOUHOM aTTECTalllM, a TaKkKe
HOMEIIEHUS I CAMOCTOATEIbHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NPO(UIAKTUYECKOT O
oOciy>xuBaHus yueOHOro 06opynoBanus. [lomemenns: yKOMIUIEKTOBAaHbI CIICIIUATN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpEeACTBAMH OOydYeHMs, CIy>KalllUMH Ul MpEeACTaBICHUs y4eOHOH
uHpopManuu OOJIBIION ayTUTOPHH.

N3yueHue quCcUUIUIMHBL (MOAYIIA) 0OecriedrBaeTCsl B y4eOHbBIX ayTUTOPUSX, OCHALLICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOM TEXHUKOW;

— MEXaHWYECKUMH KaJbKYJISTOpaMH;

— CIEUMAIU3UPOBAHHBIM 000PYIOBaHUEM, BKIIIOUAs JEMOHCTPALMOHHOE 000pYy10BaHUE.

[TomerieHus 1J11 CaMOCTOATENBHOM paboThl 00yUarOIIKXCsl, B TOM YU CIIE IPUCIIOCOOIEHHBIE
JUISL MCTIONb30BaHUsI MHBAJIMJAMH M JIMLAMU C OTPAHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKOW C BO3MOKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieueHHEM  JIOCTylla B JJEKTPOHHYI0  HH(OpMANMOHHO-00pa30BaTENBHYIO  Cpely
YHuBepcurera.

OOyyaromMcesl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
UH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», 3JIeKTpOHHBIM pecypcaM (B TOM
YHClie AJIEKTPOHHBIM OHOIMOTEYHBIM CUCTEMaM, COBPEMEHHBIM NpPOo¢eCcCCHOHANIbHBIM 0Oa3zam
JTAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBanue moprasia Ccblaka
(u31aHus, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMoTEKA
2. | baza mannbeix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHeli calT MUHUCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 0Opa3oBanus Poccuiickoit deneparuun

5. | ®enepanbhsiii moprai «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Muadopmanmonnas cucrema "Eaunoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas koiuekuus qupoBeIX 00pa3oBaTeNbHBIX http://school-collection.edu.ru/
pecypcoB

8. | denepanbHbIi HeHTP HHYOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, HCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpoIiecca 10 TUCIUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3HOHHOTO
IPOrpaMMHOr0  oOecreyeHusi, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:
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HaumenoBanmne 110 IIponsBoacTBO JInnensuonHoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nHuensnonHOE
bpay3sepsI:
SAunexc.bpaysep OTEUECTBEHHOE | CBOOOHO pacHpoCTpaHsiIeMOe
Google Chrome 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
OducHble NPUITOKEHUS:
Microsoft Imagine (Visio, OneNote) 3apyOexHoe JIMIEH3UOHHOE
TeXstudio 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Adobe Acrobat Reader 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
ITIporpammHoe oGecniedeHue 1151 IVIAHMPOBAHHUS M Y4eTa BpeMeHH:
Toggle app | sapyGesxuoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJjeHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexmnoe | nuuensnonnoe
CucremMbl ynpasJieHus1 0a3aMH JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGexHoe | nuuensmonHoe
Cucrtembl peseppHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuueHsnoHHOE
CnpaBo4YHO-TIPABOBBIE CHCTEMBI:
Koncynerantllnroc: cipaBogyHO-TIpaBOBast OTEUECTBEHHOE | JINIIEH3MOHHOE
cucTeMa
Cpe/cTBa AHTHBMPYCHO# 3aIUTHI:
Kaspersky Endpoint Security amst 6usneca OTEUECTBEHHOE | JIMIICH3UOHHOE
Crampmaprasni Russian Edition
Cpenbl pa3padoTKu:
Visual Studio Code 3apy0exHoe CBOOO/THO PACTIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOHO PacIpPOCTpaHsIEMOe
Anaconda 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Robotic Operating System 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
IMakeThl MPOrPaAMMHBIX CPEICTB H OHOINOTEK:
AutoPsy 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpapjeHusi onéanorpagudeckoii HHGopmManueii:
Zotero | 3apy6exHoe | cBOGOHO pacipocTpanseMoe
CepBHCHI B CITYKOBI:
Bind 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. MeTtoanueckue U OlleHOYHbIE MAaTePUAJIbI
MeToanyeckue yKazaHus I 00y4AIOUIUXCS 10 OCBOCHUIO TUCHUIIMHBI (MOIYJIA)

B mpomecce m3ydenust nucumrmuinHbl (Moayisi) «OCHOBBI MaTEMaTHYECKOTO aHalu3a |
TuHeHON anreOpbl. YacTh 2» B paMKax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B KaXKIOM CEMECTpE
WCITOJIB3YIOTCSI TAKWE BHJIBI Y4€OHOW pabOThI, KaK JEKIHsI, CEMUHAPbI, KOHTECTHI, KOHTPOJIbHBIC
paboThl M JOMAIllHHE 3a/laHds, a TaKKe pa3IUYHble BHUIBl CaMOCTOSATEIHHOU pPabOTHI
oOydJaromuxcsi 1O 3aJaHWI0 TPEnojaBaTeNisl, HaNpaBJICHHbIE HA pPAa3BUTHE HABHIKOB
poheCcCHOHANBLHOM JIEKCUKH, 3aKpEIUIeHHEe MPAKTUYECKUX MPOo(ecCHOHANBHBIX KOMIETCHIIHIA,
MOONIPEHUE UHULIUATHB.

ﬂeKL;M}Z —  CHUCTEMATHUYCCKOC, IOCICa0BATCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC
nmpenoaaBaTciiceM yqe6H0ro Marcpuraia, Kak nmpaBujIo, TCOPETHICCKOT'O XapaKTepa.
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B mpomecce nekuuii peKOMEHAYETCsl BECTHM KOHCHEKT JIEKIMH: KpPaTKO M CXEMaTU4YHO
(buKCUpOBaTh OCHOBHBIC HJICH, BBIBOJLI M OOOOIICHHS JICKINH, BBIICISITH BaKHBIC MBICIH,
KJIFOUEBBIC CJIOBA M TEPMHHBL. HeoOX0IMMO OTMETHUTH BOMPOCH WM MaTEPHAIbI, KOTOpPHIS
BbBI3BIBAIOT 3any,Z[HeHI/I$I, U IIOIIBITAaTHCS HElfITI/I OTBCTHI B peKOMeHI[OBaHHOﬁ HI/ITepaType. ECJII/I
pazo0parbCcsi B Marepuaje He yaaercs, ciaeayeT chOopMyaupoBaTh BOMPOC M 3a1aTh €ro
MIPENO/IaBaTelt0 Ha KOHCYIbTAIlMU UM BO BPEMSI CEMHUHAPCKOTO (MPAKTUYECKOTO) 3aHSATHUS.

Cemunap — 310 Qopma yueOHOIl 1eATeIbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEACHHUH I10]1
PYKOBOJACTBOM IIpENOJABaTeNsd, TIA€ CTYACHTHl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
MPAKTUYECKUX 3aJaHusIX U APYrux popmax B3auMOACHCTBHUS.

Jlig ycrienmHoi NoAroTOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATUS U OCHOBHBIMH MaTepualaMu, YTOObl MMETh BO3MOXHOCTh AaKTHBHO Yy4acCTBOBAaTh B
oOcyxnenuu. Takke MOJE3HO MOATOTOBUTH BOIPOCHI U HJIIEH JJISi OOCYXKICHHUS, YTO MOMOXKET
r1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Ilpoexm — uccrenoBarenbckas padboTa 10 Kypey U Ipe3eHTalusl pe3ysibTaToB.

J1Jis yCIIeNIHOM MOATOTOBKYU K MIPOCKTY PEKOMEHIYETCS: YSTKO ONPEIEIIUTh 1SN U 3a/1a49H
MIPOEKTa; COCTABUTH IUTAH PabOTHI, pa30MB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITTOJIHEHUS
KaXJIOTO U3 HUX; UCIIOJIb30BaTh Pa3HOOOpa3Hble HCTOYHUKU MH(DOPMAIMA U MHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC M BHOCUTH KOPPEKTUBHI B TUIAH, €CITH ATO
HEe00X0aUMO.

Konmponvhas paboma — micbMeHHas paboTa ¢ HaOOpPOM 3a1a4, KOTOPBIE HY>KHO PEIIHTH 32
OTPAaHUYEHHOE BpEMS.

[{enb KOHTPOJIBHOM PabOTHI - MOAYYUTh CHEIUAIbHBIE 3HAHUS 110 OJHON WM HECKOJIBKUM
TeMaM JUCUHUILUIMHBI (MOYJIs) U IPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUS.

Koumecm — uHTepakTuBHas IuiaTgopma C 3aJaHUSIMM Pa3HOTO YpPOBHS CJIOXHOCTU U
AaBTOMAaTHYECKOM MPOBEPKON PE3YIbTATOB.

KonTecT no3Bosiser oneparuBHO OLEHUBATh YCBOCHUE MaTepualla U BISBISATH IPOOEIHI B
3HAHUSAX Yepe3 TeCThl M INpakTUUeckue 3agauu. Takol (opMaT crocoOCTBYET peryssipHOH
CaMOIIPOBEPKE 1 MOBBIIIAET MOTHUBAIUIO K U3YYEHUIO TUCIUIUIMHBIL.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Hax AOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKAMU BBINOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha 3Talbl, YTOObI
n30eKaTh MEPerpy3Kd W JIydile yCBOUTH Marepuai. lcroib30BaTh pa3iUYHbIE HCTOYHUKH
uH(pOpMalKK, BKJIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy00oKoro NOHUMaHUS TEMBI.

Camocmosmenvruas paboma — padoTa CTYJEHTOB, HAIpaBlieHHass Ha YINIyOJIEHHOE
W3YYEHHUE OT/IEIbHBIX TEM U BOIPOCOB yUYEOHON AUCIUTIINHBI (MOIYJIS).

B nportiecce camocToATenbHON pabOThI CTYJEHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPu MUHUMAIBHOM yYacTHH MpenoiaBaTeis. 3aJaun CTy/IeHTa BKIIIOYAIoT paboTy
C KOHCITeKTaMu JIEKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3yUEHHE JOMOTHUTEIBHBIX TEM, BHIMIOTHEHHE yU4eOHO-UCCIIEeI0BATENbCKIX
3aJIaHUM U IPYTOe€.

Cucrema oneHUBaHMA Pe3yJIbTATOB 00y4YeHHs 10 JMCHUILIMHE (MOLY1I0)

Kpurtepun nosyyeHusi ypoBHsl M OLleHUBAaHUSA COPMHPOBAHHOCTH KOMIIETCHUMH 110
AUCHHUILIMHE (MOAYJ/I10) «OCHOBBI MATEMATHYECKOI0 AHAJIM3A U JINHEeHHOi anredpsl. YacTs
2»
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OneHnBaHuE ypOBHS YY4E€OHBIX JOCTHKEHHUH, OOyUYaIOIMMXCS MO AUCIUIUTHHE (MOIYJIIO),
OCYHICCTBIACTCA B BUAC TCKYHICT'O KOHTPOJISA YCIICBACMOCTU U HpOMGXCYTOqHOﬁ arrecraluu B
KaXJIOM CEMECTpE.

HpOMe)KyTO‘lHaH aTrecranuda 110 JUCHUIIIIMHC (MOI[}’JHO) B KaXJOM CCEMCECTPC
OCYHIECTBIACTCA B (bopMe IK3ameHna, I1Ipu JOTOM IPOBOAUTCA OLICHKA KOMHGTCHHHﬁ,
C(i)OpMHpOBaHHBIX 10 JUCLUIIJIIMHC.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOH aTTecTaliu
UCIIOJIB3YETCs JAecCATHOAIUIbHAS [IKaja OLICHUBAHUS, KOTOpask COOTHOCHUTCS C TPAJAUIIHOHHOM
MATUOAIPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

lecaTudamnbuas IlaTubanabHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl o
OLICHKA OLICHKA JucuunnHe (MOIYJII0)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMU, H3JIOKEHHBIMHU B
9 OTIMYHO pabodeii mporpamme, U TITyOOKO OCMBICISIET AUCHUTUTHHY. OH
8 OTaMYHO CaMOCTOSITETIFHO W JIOTHYECKH TTOCIIeIOBATEIHbHO OTBEYAET Ha

BCE BOIPOCHI, aKIICHTUPYsS] BHUMaHKE HAa HaHOOJIee BAKHOM.
VYMeeT aHalIM3MpOBaTh, CPABHUBATH, KIACCU(DHUIIUPOBATH,
00001aTh, KOHKPETU3UPOBATH M  CHUCTEMAaTH3HPOBATH
I/I3y‘IeHHBII71 Marepual, BLIACIAA KIIOYEBBIC MOMCHTBI U
yCTaHaBIMBas TPHUYMHHO-CIEACTBEHHbIC  CBsA3U. UeTko
¢dbopmynupyer OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ysbTaThl aHAIW30B M JAPYTHX HCCIICAOBAHHUMA, a TaKKe
pemraer cioxHele 3amaud. CTyIEHT XOpOLIO 3HAKOM C
METOJIaMH UCCIICIOBAHMS, HEOOXOAUMBIMHU JIJIS IPAKTUYCCKOMN
JIeSITCIIBHOCTH, ¥ YMEET CBA3bIBATh TEOPETHYECKHE ACTIEKTHI
JTUCITUTUINHBI (MOJIYIISI) C IPAKTUICCKUMU 33 jadaMHu.

7 Xoporiio CryneHT o0namaeT 3HAHUSAMM MPEAMETa MOYTH B IOJTHOM

6 Xopomio o0bemMe paboueli MporpaMMbl U CAMOCTOSITEIBHO, JTOTHIECKH
[IOCJIEZIOBATENbHO H BCECTOPOHHE OTBEUAET HA BCE BOIPOCHI,
aKLIEHTUPYs BHUMaHHE Ha Hamboyiee 3HAYMMBIX MOMEHTaXx.
OHn ymeeT aHaJIM3UPOBaTh, CPABHUBATD, KJIACCU(UIIMPOBATD,
00001maTh, KOHKPETH3HPOBaTh W  CHCTEMAaTU3UPOBATH
W3yYCHHBIH MaTepuai, BBIAETSS €ro KIH0YEBbIe acleKThl
yCTaHaBJIMBast MIPUYUHHO-CJIEJICTBEHHbIE CBS3H.
@opMyIHpyeT CBOM OTBETHI, YBEPEHHO HWHTEPIPETUPYET
pe3yabpTaThl AHAJTM30B W APYIMX HCCIECIOBAaHUM, a TaKkKe
pelIaeT CIoKHbIE CUTYaIlMOHHBIE 3a1adn. CTyJeHT XOpOoIIo
3HaKOM C METOJaMH HCCIICAOBAHMS, HEOOXOIUMBIMH JUIS
MIPaKTUYECKON  NEATENBHOCTH, W  yMEeT  CBA3BIBaTh
TEOpETHYECKHNEe AaCHeKThl TpeaMeTa C MPaKTHYECKUMHU

3agadyaMu.
5 y):[OBJ'IeTBOpI/ITeHLHO CTyI[eHT 06J'Ia}laeT 0a30BBIMH 3HAHHUSIMH I10 JAUCHUITIIUHE, HO
4 YLLOBJIeTBOpI/ITeJILHO HCIBITBIBACT TPYAHOCTH IIPU CaAMOCTOATCIBHBIX OTBETaX U

UCHONB3YEeT HEeTOYHbIe (hopMyIMpoBKU. B Xxome oTBETOB OH
JOITYCKAeT OMIMOKH, Kacarommecs CyTH BompocoB. CTyneHT
CIOCOOEH pelIaTh TOJIBKO CaMble IPOCTHIC 3a/1a4 U BIIAJIEET
JIUILIB MUHUMAaJIbHBIM HAOOpOM METO/IOB HCCIICOBAHHSI.
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[ecatudannbuas IlaTudasabHas OO0mas xapakTepuCTHKA pe3yJbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
3 He cnan CTyneHT He OBJIajieN 00s3aTeIbHBIM MUHIUMYMOM 3HAHHIA 110
2 He cnan IpeIMeTy W He MOXKET OTBETUTh Ha BOIPOCHI, NTaXe €CIH
1 He cnan MpernojaBaTeNb  3aJaeT  JOMOJIHUTEIbHBIE  HABOMSIIKE
BOIIPOCHL.

Hucnurnmuaa (Moayib) «OCHOBBI MaTEMaTHUYECKOTO aHAJIM3a U JIMHEWHOU anreOphl. YacThb
2» B K&XIOM CEMECTpE OLIEHUBACTCS CICAYIOIIMM 00pa3oM:

AKTHBHOCTH Bec Onucanmne

Homamnue 3aganus | 15% | HaGop 3amau mo TemMam Heaenu

Kontect 20% | Pemenue 3aganuii Ha HHTEPAaKTUBHOMH I1aTGOpPME C 3aJaHUSAMHU Pa3HOTO
YPOBHS CJIOKHOCTH U aBTOMAaTH4ECKOM POBEPKON Pe3yIbTaTOB

KonTponbHbie 25% | [IncemeHHas paboTa ¢ HAOOPOM 3a7ad, KOTOPhIE HY>KHO PEIUTh 32

paboTHI OTpaHUYEHHOE BPEMs

[Ipoekt 10% | UccnemoBarenbckas paboTa Mo AUCIUTUIHHE (MOAYIIO) U TIPE3CHTAIUS
pe3yJIbTaToB

OK3aMeH 30% | [TucbmenHast pabora ¢ HabOpPOM 3a/1a4, KOTOPBIC HY’)KHO PELIUTH 32

OrpaHUYCHHOC BpCMs

®opmya pacyéTa HUTOrOBOM OLEHKH MO0 JAUCHMIVIMHE (Moayaw) «OCHOBBI
MaTeMaTH4YeCKOr0 aHaJIN3a W JIMHelHoi aaredpnl. Yacts 2». «0,15% cpeaHee 3a gjoMaiiHue
3amanus + 0,2x cpeanee 3a koHTecT + 0,25 X cpegHee 3a KOHTpoJIbHBIE paboThl + 0,1 X cpennee
3a mpoekT + 0,3 X 3a 3K3aMeH».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAOIIUXCS 10 JUCHUILIMHE (MOYJII0)
KonTtpoabnas padora Nel
1. Tyets f(x) = (x —5)% X ER.
a) Haiinu 1.
6) ITycTs Gynkius g TakoBa, uto (f° g)(x) = 8x°. Haitau g.

2. Hau rpadux ¢pynkuuu y = f(x). @ynkuus onpenenena npu —4 < X < 5.

a) 3anuim 061acTh ONpeJieieHUs U MHOKECTBO 3HaueHuil o6paTHoit Gynkiuu f!,
6) Hapucyii ackn3 rpaduxa f 1.

3. Man rpadpuk ¢pynkuun y = f(x). Pacemorpum ¢pynxmuro h(x) = f(1 — 2x) + 3.
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3 2 1

a) CrioBaMu OIUIIIN TIOCJIE0BATEIBHOCTD IPe00pa3oBaHuil Uit mocTpoeHus y = h(X).
0) Hapucyii ackus rpaduka Gpynkuuu h(x).

1
4. Hapucyit acku3 rpaduka (GyHKIUH y(X) = arcco:(I:z+2$+2) aHalli3a HHTEPBAJIOB

MOHOTOHHOCTH.
5. Crnenyromiee yTBepKIeHUE BEPHO sl GyHKIMH f

3C: Yz e D(f)Jac D(f): |f(a)- flz)| <C

Crnenyet mu orcrona, uro Gynkmnus f(x) orpannyaeHa? OO0CHYH CBOW OTBET.
6. Creayrolee yTBEp)KACHUE BEPHO IS MOCIESI0BATSIBHOCTH {an}:

VO >03dkeN:dn>Fk: jan| < C
Crenmyer Jin OTCIO/Ia, UTO MOCIIEIOBATEIBLHOCTD {an} orpanndeHa? OOOCHY# CBOil OTBET.

4n? 4+ 6n + 13

7. I[OKEDI(I/I, YTO IIOCICAOBATCIBHOCTD an = 3

ABIIACTCA BOBpElCTaIOH_[eI‘/’I, Ha4YrHas ¢ HCKOTOPOI0 HOMEpa N.

KonrtpoabHnas padora Ne2

Mycts f(z) = (5)° + 7,2 € R,

a) Haim fL.
1 6) MycTb yHKuna g Takosa, uto (f o g)(x) = 8z2 + 15. Haitam g.
2. HaH rpadux ¢pyHkuuu y = f(x). @ynkuus onpenenena npu —5 < X < 4.
y -
4 T -
// :
2t
2 1 6

a) 3anumm 061acTh ONpeeNeH!s U MHOKECTBO 3HaueHui o6paTHOi GyHkimu f !,
6) Hapucyit acku3s rpaduxka f 1.
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3. Han rpaduk ¢yaknuu y = f(x). Paccmorpum dynkmuro h(x) = f(1 — 3x) — 2.

Y
7

a) CiioBaMu OIHUIIHN MOCIEI0BATEILHOCTh MPE0Opa3oBaHmii il mocTpoeHus y = h(x).
0) Hapucyii acku3 rpaduka pynkmun h(x).
. . 1
4. Hapucyii acku3 rpaduka GyHKIHHN y(X) = arcsin (m)

Ha OCHOBE aHaJIM3a MHTEPBAJIOB MOHOTOHHOCTH.
5. Cnenyromiee yTBepkaeHUe BepHO 1t GyHKIUH f(X):

VO >0daeR: dx>a: |flz) <C
Crnenyert nu otctona, uro Gyukuus f(x) orpannuena? OO0CHYH CBOW OTBET.
6. Crnenyrolee yTBEpKIeHHE BEPHO IS TOCIIEA0BATEIbHOCTH {an}:

IC>0:VneNIkeN: |lap-ap| < C

Crnemyer mu OTCIO/Ia, UTO MOCIE0BATEIBHOCTD {an} orpannyeHa? OOOCHYM CBOM OTBET.
IIpumepHbIe TOMaLIHKUE 32 TAHUS

JIOMaIlIHee 3aJaHue
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PelwueHus pasHbiX 3aga4y C MOMOLLbIO MPOU3BOAHOMN.
OvodepeHyman

| 3A0AYAT 16ann

MycTb pl2) — 370 061WMIA 06BEM BEINYCKAaEMO# NpoaykumMM Npw & pabounx. Toraa cpeaHsn
NpOW3BOAMTENBHOCTL OAHOTC paBoyero pagHa:

ple)

Afz) =22

sanna | @) Haigw A'(.r:). OTeeTE Ha BONPOC: NOYEMY KOMMEHWA XOYET HaHuMaTk Gonswe paboT-
HWKOB, EcnK ,"U(.t'j = ()7
sanna | B) Mokas, wto A'(xr) = 0, ecrm p'(1) Gonble cpegHei NPOMIBOAUTENEHOCTY,

| 3ANAYA 2 16ann

OnuHa NpAMOoYTroNbHUKa YBENWYHUBAETCA CO CKOPOCTLIO & CM/C, @ LWUPKWHa — CO CHOPO-
cTeio 3 cm/c. Korga anuda paeda 20 cm, a wupuHa L0 M, ¢ Kakon CKOPOCTRIO YBENUYM-
BaeTCH MoLWas NpAMoyronbHuKa?

| 3A0AYA 3 16ann

HEnob ana eogs onuHoR 10 M uMeeT nonepeuHoe ceueHWe B opne paEHoBOKOM Tpane-
UMM: HUKHEe ocHoBaHue 1) oM, BepxHee — 8[) oM, BeicoTa S0 cm. Ecnm wENoG HanonHA-
eTcH BOLOM co ckopocTeio (),2 M"‘};’MMH, € KaKOW CKOPOCTbIO NOBbILLAETCA YPOBEHL BOABI,
Korpa eé rnybuHa paeHa 30 cm?

| 3A0AMA 4 2 Ganna

Haitgm nuHeapusaumio L) GyHKLMW B TouKe a.
samna | @) flx) a3t a=—1.

Seanna | 6) flx)=Inr, a=1

wa | B) fle)=cose, a=mx/2

scama | ) fle) = 2 a=16.

| 3ANAYAS 2 Banna

Menonsays NMHeRHoe NpuBnUxeHMe GyHKLWW UnK guddeperHynan, HaRoW 3HaYeHMA Bhbl-
PaMEHKA:

ona | &) (2,001)%
- 6) ¢ 0015,

wmna | B) W:"E
wna | ) /99,8,

| JADAYAG 1,5 6anna

Nycts f(2) = (x — 1)%, glx) = ¢, h{z) =1+ In(l - 2z).

] a} Haign nuseapuaauun [, g, i 8 Touke o = (1 Y10 Te 3amevaews? Kak aTo 06LACHUTE?

OJEeKTPOHHBIN JIOKYMEHT



6) NocTpod rpadici dywsEia 1 g, i i AMHeAREE APAGRHSEHAR. 100 Koo i LA
MAHEAHOE NPUfnAEHUe HEWHOMEs TOUH0E, B AN KEaK0H — HEMMEHES TouHoeT

| IAOAMA T 1 Gann

Haas awdepanupan iy o Touse ry

21

al y=1q o = 0,

6 y=

=1
r+1

| AAOAYAE 1.5 danna

Halgs npoMzsoisyis nopRaka i © 1N cneayomas diyHssi:
al fir) = cosx;
6 fir)= o
MOQCHOTNT: BOCTICTEIYHCA TRHTOHOMETOHYECKDR gopmymos cos 20 o Zoos’ r = 1
gl fir) —_-L—"I

Moacxazam MpEACTORR ADa00h 5 BMAE CYMME J5¥K AROGEH

| IAQAMA R 1 &ann _
ol ) 1

Haigs Tin = -

res=] 502 = Br =1
FAJLAMA ¥ 1 Gann
e Te' — Tle + 63
Alfs i —————.
sl 4t = 2lkr + 1
IAMAYA T 1Gann
. arctgr o
Haias lim
F=i]

I,.‘i

| JAMAMA 12 1 Gann

Hamge hm 7 [— 2uresin frr_. Wil I;I:l
Toaim |

| IAOAHA 13 1 Gann .
1fx

&
Haigs ]]lllll [
T |
JALAMA W 1Gann Y
In*x
Hahgs lim —,
st 1

| IanAYa 15 16ann . i

1
Haias lim [— - —;]
e ef — 1

IafAYA N8 16ann
Haiaw lim {sanr )85,
r—§

IIpumepHoe 3a1aHMe 11 POEKTA

3aganue 1019 npoekra no reme ''Bexropa B npocrpancree R*n"
Onucanue npoekma

CryneHTbl TOJKHBI pa3padoTaTh M MPEICTaBUTh MPOEKT, JEMOHCTPUPYIOLIUH riryOokoe
MOHMMAHHE KIIIOUYEBBIX KOHIEMIMA TEeMbl: BEKTOPOB U OMNEpaluil ¢ HHUMH, CKAJISIPHOTO
npousBeneHus, HepaBeHCTB Komm-byHskosckoro-IllBapia u  TpeyroigpHuka, MeToJa
HaMMEHBIIINX KBAJApPaTOB, NMPSAMBIX M IUIOCKOocTeld B R"2 m R"3, mpoekuunii Touek Ha MpsiMbIE U
IUIOCKOCTH, JIMHEHHBIX 000J0Y€eK, MOAMPOCTPAHCTB, Pa3MEPHOCTH, THIEPIUIOCKOCTEH, 6a31CcoB
(opTOroHanbHBIX U OPTOHOPMHUPOBAHHBIX), Mpoeknii B R*n u 3amens! 0azuca. [IpoekT nomken
BKJIIOYATh KaK TEOPETHUYECKHE OOBACHEHMs, TaK M MPAKTUYECKHE TNPHIIOKEHHs, HApUMep, B
TE€OMETPHUH, CTATHCTUKE WIIM MAIIMHHOM o0y4deHnn. @opmMaT mpoekTa: muchbMeHHbIH oTueT (5-10
CTpaHMII) M ycTHas 3amuTa (npesentanus 10-15 MunyT).
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ILlenv npoexma

HCJIB — 3aKpCHUTh TCOPCTUYCCKUC 3HAHUA 4YCPEC3 IMPAKTHUYCCKOC NMPHUMCHCHUC, PA3BUTH
HaBbIKM aHAJIM3a U MPE3CHTAIUU MaTEMaTUYCCKHUX KOHHeHHHﬁ, a TAKIKC HAYYUTHLCA IIPUMCHATDH
BCKTOPHBIC MCTOABI K PCAJIbHBIM 3aJdavdaM (HaHpI/IMep, afrpoKcuManusa AaHHbBIX MCETOJO0M
HAUMCHBIINX KBAaJApPAaTOB WJIKM aHAJIU3 ITOAIIPOCTPAHCTB B FGOMeTpI/II/I). HpOGKT CHOCO6CTByeT
Pa3BUTHIO KPUTUYCCKOTO MBIIUICHHUSA W YMCHHSA CBSA3bIBATH aGCTpaKTHyIO MAaTeéMaTuKy ¢
MMPpUKJIAIHBIMHA 00/1aCTSIMU.

Cpoxu

e HauaJjio mpoekra: [/[lata crapra, Hanpumep, 1 Henens nocie Bblauu 3aAaHus].

o [IpomesxyTounsblii 3Tan: [Uepes 2-3 Hepenu| — craya rjaHa NpoeKTa (OnucaHue
TEMBI, LIEJIU U MIPEJIBAPUTEIbHBIX PE3yIbTaTOB).

e3aBepmienue mnpoekra: [UYepes 4-6 Hemenb| — caada MOJHOTO OTYETa U
MOJTOTOBKA K 3aIllUTE.

e JammTa: [Uepes 1 Henento nociie crauu oTyeTa] — yCTHasl Ipe3eHTALMsI U OTBETHI
Ha BOIPOCHI.

CpOKI/I MOTYT KOPPCKTUPOBATHCS IMMPETIOAABATCIICM B 3aBUCUMOCTHU OT l"pa(bI/IKa Kypca.
Omanvl 8bINOIHEHUS

1. HoaroroBka u nuianupoBanue (1 Henesist): Beibepute KOHKpETHYIO 3a/1a4y WU
npuwioxkenue (Hampumep, "llpuMmeHeHne MeToga HAaMMEHBIIMX KBaJpaToB  JUIS
alMnpoOKCUMAIIMM  TPACKTOpUHM JBIKeHUA" win "AHanu3 npoekuuit B R”"3 s
KoMIbioTepHO# rpadukn"). Cobepure TEOPETUUECKUH MaTepHuan Mo TEeME M COCTaBbTE
IJIaH OTYeTa.

2. Teoperuueckasi 4yactb (1-2 Hemenau): OnuIUTe KIIOYEBBIC TOHITHS
(ompeneneHus, T0Ka3aTelbCTBa HEPABEHCTB, aNropuT™Mbl Metoaa ['pama-1lImunara u T.1.).
BxrounTe npuMepsl BEIUUCIEHUN (CKAISIPHOE TPOU3BEICHNE, IPOEKIINH, 3aMeHa 06a3uca).

3. Ilpaktuyeckass yactb (1-2 Heneam): Pemmte 3amauy ¢ BBIUKCICHUSIMH
(Hampumep, HAMAUTE MPOEKIMI0 TOYKUA Ha TJIOCKOCTh, TPUMEHUTE METOJ HAaWMEHBIIIUX
KBaJIpaToB K HAOOPYy JMaHHBIX, OCTPOWTE OPTOHOPMHPOBaHHBIN Oasuc). Mcmomb3yiite
nporpaMMHubie UHCTpyMeHTH! (Python ¢ numpy, MATLAB unu pyuHsie pacuersl) Juis
WUJUTFOCTPALIAM.

4. Anaau3 u BbIBOABI (1 Hemens): OOcynuTe pe3ynbTaThl, UX UHTEPIPETAIUIO U
BO3MOJKHBIE TpuMeHeHus. [loarorosste otyet B popmare PDF ¢ dopmynamu, rpaduxamu
U CCBUIKaMH.

5. IloaroroBka k 3ammuTe (1 Hegens): Coznaiite npesentaruio (PowerPoint mim
aHajor) ¢ KIIOYEBBIMU ClaiiiaMu  (BBEJCHHE, TEOPUs, BBIYMCICHHS, BBIBOIBI).
[IpakTuKyiiTe OTBETHI HA BO3MOKHBIE BOIIPOCHI.

Kpumepuu oyenusanus
Onenka BoicTaisiercs no 10-0annbHO# mkane (MakcumyMm). Kpurepuu:

e Teopernueckoe conep:xkanme (3 OanoB): ['yOmHa OOBSCHEHHWH TOHATHIA
(ompenenenus, TOKa3aTeIbCTBA), MPABIILHOCTH (opMy U ipumMepoB. [lomHbie 6amib 3a
TOYHOCTb U MOJIHOTY.

e [IpakTHyeckas yacthb (3 6ann0B): KauecTBO BHIYMCIEHUI, TOUHOCTh PEILICHUIM
3aJa4, MCIOJIb30BaHNE MHCTPYMEHTOB. bajuibl CHUXKAlOTCS 32 OMIMOKU WM OTCYTCTBHUE
WJUTFOCTPALIAM.
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e AHA/IM3 U BBIBOABI (2 0asioB): KpUTHYHOCTH MBINUICHUS, CBSI3b TEOPUU C
MPaKTUKOM, OPUTUHATILHOCTh IPHIIOKEHUS. basuibl 3a penieBaHTHbIE UHTEPIIPETAIUH.

e Ot1uer U odopmienue (1 6amoB): CTpyKTypa, SICHOCTh, OTCYTCTBHE OIIMOOK,
[IUTUPOBAHUE UCTOYHUKOB. basutbl 3a mpodeCcCHOHaTbHBIN BU/.

e O6mmii Bkaaa (1 6anoB): MTHHOBAIIMOHHOCTh, YCHIIMS 10 YIUTYOJICHHIO TEMBI

(HarpuMep, AONOJHUTENBHBIE IPUITOKEHHUS).

Hlkana: 9-10 — otnmuno, §-7 — xopomo, 6-4 — yIOBIETBOPUTENHBHO, HUXKE 3 —
HEY/IOBJICTBOPUTEIbHO. [IpOEKT AOKEeH OBITh MHIMBHIYAIBHBIM; IUIATMaT BENET K HYJICBOM
OLICHKE.

Kpumepuu 3awyumuor

3amuTa MpoxoaAuT B (POpME YCTHOU MpE3CHTAlUU Tepe] KOMHCCcHeW (TperoaaBareib |
BO3MOXKHO accucTeHTsl). Kpurepuu:

e [Ipesentanus (5 6a110B): YeTKOCTh M3I0KEHUS (JIOTHKA, TEMII PEYH, BU3YaJIbI),
OXBaT BceX JTamoB mpoekTa, BpeMms (10-15 munyt). Bamibl 3a 3HTy3Ma3M U yMmMeHHE

3aHHTEPECOBATH AyTUTOPHIO.

e OTBeThI Ha Bonpockl (3 6amnoB): [ 1yOnHa MOHMMaHUS, KOPPEKTHOCTh OTBETOB
Ha BOINPOCHI IO TEOPUU M TpakTUKe. bayiel 3a aprymMeHTUpOBaHHBIE OOBSICHEHUS WU

CIIOCOOHOCTD aJ[alITUPOBATHCA.

«O0masi moaroroBka (2 0aJI0B):

3Hanue

marepuaiia,

YBEPEHHOCTb,

B3aUMOJICUCTBHE C ayﬂHTopHeﬁ. bannel cHMXArOTCS 3a YTEHUE C JIMCTa WU OTCYTCTBUC

IIOATrOTOBKH.

OrnieHKa 3alIUThl BIAUSET HAa UTOTOBYIO OLIEHKY MPOEKTa (YCPEIHAETCS C OLIEHKON OTYeTa).
B ciydyae HU3KO# OIIEHKHM 3alIUTHl BO3MOKHA TIepecaaya.

3aganus AJs1 MPOMEKYTOYHOM aTTeCTAIMM N0 JMCUUILTHHEe (MOAYJII0) 2 ceMecTp

Ne ni/m 3ananue OtBer Kommnerennus

1 Omnpenenure TUI NPOCTPAHCTBA, B KOTOPOM (DyHKLIHS €BKJIJIOBO OIIK-1
3aJlaHa Kak oroOpaxkenue u3 R"n B R. MPOCTPAHCTBO

2 HazoBuTte nonsitue, XxapakTepusyroliee Mporu3BOAHYIO muddeperunan OIIK-1
(YHKIIMM MHOTHX TIEPEMEHHBIX B TOUKE.

3 VYxkaxure GopMyITy, ONHCHIBAIONIYIO0 MATPHILY YaCTHBIX Matpula Jxoou OIIK-1
MPOU3BOJHBIX (DYHKLINU HECKOJIBKUX IEPEMEHHBIX.

4 Omnpenenure, Kak Ha3bIBaeTCs QYHKIIUS, 3a]Iar0ast BEKTOD- OIIK-1
TPaeKTOPHIO B MPOCTPAHCTBE C IIOMOIIBIO0 BEKTOPHBIX byHKIUSA
3HAYCHHH.

5 Ha3zoBute MeTO/ ONTHUMU3AINH, HE UMEIOIUI Oe3ycnoBHas OIIK-1
OrpaHWueHH Ha 00JIACTH ONPE/IEIICHHS. ONITUMH3AIINS

6 Kak Ha3bpiBaeTCs METOJI IOMCKA dKCTpeMyMa (QPYHKIMH TIPU YCIIOBHAasA OIIK-1
HaJIMYUHU OTpaHUYEHUI? ONTHMH3ALUS

7 VYKaxkute BUJI MHTErpajia, KOTOPBIA HE UMEET KOHKPETHBIX | HEOIPEIEIEHHBI OIIK-1
TPaHUI] HHTETPUPOBAHUSI. i uHTErpan

8 HazoBute TeopeMy, 00eCeUnBaIONIYIO CYIISCTBOBAHUE U Teopema OIIK-4
€/IMHCTBEHHOCTH peleHus TupdepeHIHaTbHOTO I[Mukapa
YpaBHEHUSI.

9 Kax Has3pIBaeTCs MPOCTPAHCTBO C HOPMOM, IKBUBAJIEHTHOM | HOPMHUPOBAHHOE OIIK-4
€BKINA0BOI HOpMe B R*n? IIPOCTPAHCTBO
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10 | HazoBure CBOHCTBO (DYHKIIUH HECKOJIBKUX MEPEMEHHBIX, HEIMPEPBIBHOCTH OIIK-4
MIpU KOTOPOM Tpezen (QYHKIHU B TOYKE paBEH 3HAYCHUIO
(YHKLIWY B 3TOH TOUKE.

11 | Kak Ha3siBaeTcst oToOpaskeHue, Ui KOTOPOTO CymecTByeT | muddepeHunpy OIIK-4
JMHEHHOE IPHOIIDKEHNE ¢ OCTATOYHBIM WICHOM, emMoe
CTpEeMSIIIMMCS K HYJIIO OBICTpee apryMeHTa? otobpakeHHe

12 | VkaxuTe NOHATHE, OMICHIBAIOIICE TPAIUCHT (PYHKITUH BEKTOP OIIK-4
HECKOJIBKUX TTePEMEHHBIX. rpajiueHTa

13 | Ha3oBuTe mpuHIMII, TapaHTUPYIOIINH CKATHE MPUHIIMIT OIIK-4
0TOOpaXeHUsI B METPUYECKOM MPOCTPAHCTBE. CKUMAIOIINX

OTOOpaKCHHIA

14 | Kax Ha3wiBaeTcst GyHKIHSI, UCTIOIB3yeMast I IOUCKa (hyHKIIS OIIK-4
YCIOBHOTO KCTPEMYMa C TIOMOIIBI0 MHOKHTEJICH? Jlarpamxka

15 | VkaxuTe THN UHTErpasa, IpUMEHSIEMOTo ISl H3MEPECHUS KpaTHBIN [K-1
006éMa B R”*n ¢ momompro Mepsl Jlebera. HWHTETpajl

16 | HazoBure Teopemy, KOTOpasi IO3BOJISIET MEHSTH TIOPSIIOK TeopemMa [K-1
MHTETPUPOBAHUS B IOBTOPHBIX MHTErpaIax. Oybunu

17 | Kak Ha3bIBaeTcs popma, IpuUMeHsiemMas AJst TuddepeHnnans IK-1
OpUEHTHPOBAHHOTO MHTErpHpoBaHus B R n? Has ¢popma

18 | YkaxuTe TeopeMy, CBA3BIBAIOIIYIO HHTETPAJ 110 TPAHHUIIS teopema CTokca [K-1
TEJa C MHTETPAJIOM 10 CaMOMY TeTly.

19 | HazoBure noHsATHE, XapaKTEPHU3YIOIIEE CXOUMOCTh CXOAMMOCTb IK-1
MOCJEI0BATENbHOCTH TOUEK B R n.

20 | Kak Ha3bIBaeTCs psijl, MPEACTABISIONINN (DYHKITUIO B BUC psn Teiinopa [K-1

CYMMBI CTCIICHHBIX YJICHOB OKOJIO TOYUKHU?
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